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Non-Technical Summary
Financial markets in Europe become more and more integrated. The persisting fragmentation of financial supervision, however, constitutes a lasting obstacle to integration. Financial services providers operating in different European countries have to deal with a multitude of supervisory agencies and regulations. The outcome of this is additional costs that may, for instance, prevent firms from entering foreign markets, and hence hamper financial integration.
Overall the costs resulting from supervisory fragmentation in Europe are manifold and complex. They range from the cost burden within financial companies, such as costs due to multiple reporting, up to general macroeconomic costs as a result of supervision related obstacles to market development and integration. The aim of this paper is to assess the costs that result from national fragmentation of financial supervisory systems in the EU. These costs are related to the potential savings from a reform of the supervisory framework towards a more cost-efficient system.
To this end we employ a two step procedure. Firstly, a supervisory cost function is estimated for a large country cross-section. Due to data availability we focus the analysis on the institutional costs of banking supervision. Supervisory cost is explained by 'supervisory output' as well as several control variables. Thereby, the extent of economies of scale can be quantified. Secondly, we use these estimation results to predict the supervisory cost in a cost-efficient European supervisory system assuming that the economies of scale could be realised for the whole of the EU. The dimension of potential cost savings is then calculated by relating these predictions to the sum of the actual supervisory costs in the current national based framework.
The results clearly indicate that there exists increasing economies of scale in banking supervision. An increase in supervisory output (measured by the size of the banking market) by one percent causes institutional supervisory cost (measured by supervisory staff) to rise by only some 0.5 percent. Based on these estimation results we predict institutional cost saving of around 15 percent in a plausible simulation scenario representing a cost-efficient European supervisory framework.
Introduction
Financial markets in Europe become more and more integrated. This holds true particularly with respect to wholesale financial markets. However, there still exist manifold obstacles impeding the development of a single retail financial market in Europe (European Commission, 2002; Heinemann and Jopp, 2002; Gual, 2004) . One of these obstacles is the fragmentation of financial supervision and regulation in the European Union (EU).
1 Financial services providers operating in different European countries have to deal with a multitude of supervisory agencies and regulations. The outcome of this is additional costs that may, for instance, prevent firms from entering foreign markets, and hence hamper financial integration.
The results clearly indicate that there exists increasing economies of scale in banking supervision. An increase in supervisory output (measured by the size of the banking market) by one percent causes institutional supervisory cost (measured by supervisory staff) to rise by only some 0.5 percent. Based on these estimation results we predict institutional cost saving of around 15 percent in a 1 The notions supervision and regulation are used interchangeable. Note, moreover, that we do not differentiate between the EU and Europe. The notion EU refers to the EU 15, i.e. not the enlarged EU.
plausible simulation scenario representing a cost-efficient European supervisory framework.
The paper is organised as follows. Section 2.1 gives a systematisation of the costs of supervision in general. Section 2.2 discusses the different costs that are due to fragmentation of financial supervision in the EU. Section 3 tries to quantify the excessive institutional costs. After describing the methodology and data (Section 3.1), the supervisory cost function is estimated (Section 3.2). Based on the estimations the potential costs savings are predicted in Section 3.3. Finally, Section 4 concludes.
Costs of Financial Regulation

A Systematisation
The costs of financial supervision can be divided into three classes of costs (Goodhart et al., 1998; Alfon and Andrews, 1999; Briault, 2003 ):
1. Institutional costs of running supervisory agencies which arise in the state sector.
2. Costs of compliance that can be attributed to the regulated firms, i.e. the producers.
3. Structural or distortion costs which arise in the (financial) market.
For an illustration of the costs of financial regulation see Figure 1 .
-insert Figure 1 about hereInstitutional costs are the costs which emerge by running regulatory authorities. These costs are usually borne by the regulated industry through fees which often cover the supervisory authority's full budget. In this case they can be regarded as the financial industry's direct regulatory costs which are part of the industry's compliance costs.
The costs of compliance are the costs which are imposed on regulated firms, namely the producers, through regulation. The producer's costs of regulation consist of operating and opportunity costs (Elliehausen, 1998) .
Operating costs comprise all cost factors which arise from the active compliance with regulatory requirements (e.g., disclosure and reporting requirements) in addition to the fees (direct costs) that are used to finance the supervisory agencies. These costs comprise all expenses that are generated in this context: employee time, material, and equipment as well as managerial effort and training must be devoted to implementing required actions and ensuring compliance with the regulation. This includes in particular labour costs, information technology costs, and costs for equipment, supplies and premises. In addition, particularly when implementing new regulation -for example when entering a new (foreign) market -external legal assistance and consultancy is required.
Opportunity costs arise for the financial firm when regulation prevents it from engaging in profitable activities. Regulation may, for instance, discourage or even prevent firms from expanding their activities to other (e.g., foreign) markets. Thereby, a firm is not allowed to take advantage of profitable business outside its local area and, in addition, is made vulnerable to downturns in local business conditions. Another opportunity cost is the interest foregone due to capital requirements. The firms' opportunity costs constitute a part of the structural costs.
Structural costs arise from the way in which regulation effects markets. Regulation may change the nature of markets, may prevent or discourage firms from entering or using markets, and may constitute new markets that would not exist in the absence of regulation. Thus, regulation may have a significant effect on the nature and availability of financial products. In particular, structural costs include, e.g., possible impairment of competition, stifling of innovation, regulatory capture, and regulatory escalation (regulation becomes excessively burdensome over time). This type of cost, though extremely hard to measure precisely, is of paramount importance in the context of the imperfect single financial market which has to be regarded as one of the responsible factors for the poor European growth performance.
The Costs of Fragmentation of Supervision in Europe
The focus of this paper is not on the overall costs of financial regulation. Instead, the leading question is the following: What are the costs due to the national fragmentation of supervisory systems in the EU? To put it differently, what is the cost saving potential from a reform of the European supervisory system towards a more efficient framework?
Note at this point that our exercise does not necessarily presuppose that Europe would need a centralised supervisory system. It might well be the case that improved coordination and intelligent concepts such as lead supervision approaches could be able to reap substantial economies of scale even within a decentralised system with continuing strong responsibilities of the national agencies. Hence, when we talk in the following of a cost-efficient European supervisory system we leave it open how centralised this system has to be.
The systematisation of supervisory costs given in the previous section is helpful to identify the different types of excess costs under the status quo.
Firstly, there are additional institutional costs due to the fact that instead of having a cost-efficient European supervisory system there are 15 (and even more since sometimes there are multiple supervisors in one country) national financial supervisors with sub-optimal coordination. Cost savings in this context rely on the assumption of economies of scale in supervision, i.e. that an increase in the 'supervisory output' leads to an increase in the associated (institutional) costs of supervision by a factor of less than one.
These additional institutional costs constitute in turn additional direct compliance costs to the financial firms as firms fund supervisory budgets through fees.
Secondly, supervisory fragmentation leads to a variety of other additional compliance costs to financial institutions. These arise particularly due to multiple reporting requirements. In the EU, at present, the financial reporting requirements are not harmonised or co-ordinated. Thus, the multiplicity of underlying regulatory requirements across countries lead to fragmented reporting systems at the firm level which restrict the institutions' ability to achieve efficiency in reporting (Forum Group, 2002) . Reporting requirements differ with respect to, e.g., the definitions and classifications of the requested reporting items; the frequency and dates of the requested time-tables; the required level of detail; and the technical formats. This fragmentation leads to additional indirect costs in the form of, e.g., additional workforce, IT, and other equipment.
Finally, multiple reporting requirements lead to additional opportunity costs to the firms. Differences in regulatory regimes among EU countries constitute a barrier to entry of new foreign markets (Heinemann and Jopp, 2002; Forum Group, 2002) . Consequently, firms are prevented from engaging in profitable activities. At a macroeconomic level this constitutes additional structural costs of financial supervision since supervisory fragmentation exhibits a significant obstacle to financial market integration.
Assessing the costs of fragmentation of supervisory regimes in the EU in a quantitative manner is difficult -probably even more difficult than quantifying the overall costs of regulation. In particular, it is hard to reasonably assess the structural costs of regulation since this requires knowledge about the state of markets that would occur in the absence of regulation. Quantifying appropriately the compliance costs to the firms would require detailed surveys and interviews. These approaches face the difficulty that for a large financial services provider it is hardly possible even to identify all regulatory costs, not to mention separation of the costs that are due to multiplicity of the regulatory requirements.
Due to these problems, and hence data availability with respect to the structural and the compliance costs, we focus on the institutional costs of supervision. Although, data on the institutional costs is also scarce, there is some crosscountry data available on budget and staff size for banking supervision. Thus, the focus of the quantitative analysis is on banking supervision only.
Employing a large cross-country database we try to estimate economies of scale in banking supervisory activity. Based on these estimations we try to assess the excessive institutional costs that are due to a fragmentation of supervision in the EU.
Quantification of Excessive Institutional Costs
Methodology and Data
The aim of this paper is to assess the excess institutional costs arising from the fragmentation of banking supervision in the EU. To this end, the analysis proceeds in two steps:
Firstly, a supervisory cost function is estimated for a large country cross-section. The cost of banking supervision is explained by 'supervisory output' as well as several control variables. Thereby, the extent of the economies of scale can be quantified.
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Secondly, based on the estimation results we identify the potential cost savings for the EU assuming that the economies of scale could be realised for the whole of the EU and that we would have a cost-efficient European supervisory system. This is done by comparing the sum of the actual costs of running supervisory agencies in the present national based framework with the counterfactual of having a cost-efficient European supervisory framework. This counterfactual is obtained by inserting the values of the explanatory variables for the whole of the EU in the estimated supervisory cost function.
With regard to the first step, we estimate a cost function of the Cobb-Douglas type. The cost of supervision is assumed to depend on supervisory output in a non-linear way which allows for economies of scale. By estimating this nonlinear cost function in logarithms we can apply ordinary least squares estimation methods. Furthermore, the estimated coefficients can be interpreted as elasticities. In addition to the supervisory output we include several explanatory variables to control for market characteristics, supervisory structure, as well as the macro-economy. Thus, the following model is estimated:
ln(cost of supervision) ln(supervisory output) ln(control variables)
We use the following variables as proxies for the cost of supervision and supervisory output. For a detailed description of the variables as well as the data source see Table A1 in the Appendix. Summary statistics are shown in Table  A2 ; and Table A3 displays the countries included in the sample.
Our database comprises two variables representing the cost of banking supervision as the dependent variable: Total budget for banking supervision (BUDGET) and total number of professional bank supervisors (STAFF). Supervisory budget is a direct measure for the cost of supervision. When using STAFF as a proxy for supervisory cost we assume that labour cost is the only cost factor and that it is directly proportional to the rest of the costs. This corresponds to the assumption that the underlying production function has only labour as an input factor which is necessary since data on capital is not available. However, this seems to be a reasonable assumption.
As proxies for the supervisory output we include bank assets (ASSETS), deposits (DEPOSITS), claims (CLAIMS), and the number of banks (BANKS). One would expect the coefficient associated with supervisory output to be positive and less than one, indicating that an increase in the size of the banking market of one percent leads to a rise in supervisory cost by only less than one (increasing economies of scale).
In addition, we include three classes of control variables:
Banking market structure:
We include control variables characterising the banking market. In particular one would expect supervisory cost to be lower in more concentrated and homogeneous banking markets. Thus, we include concentration measures such as the percentage of assets (CONCA) and deposits (CONCD) accounted for by the largest banks, respectively; and the interest rate spread, i.e. the lending minus the deposit rate (DRATES).
Regarding the homogeneity, we construct the variable HOMOGEN. This variable is the sum of the squared percentage of banking system's assets in banks that are 50% or more government owned, foreign owned, and privately domestic owned, respectively. By definition this variable ranges from 0.33 to 1; 1 indicating the highest degree of homogeneity. This variable is also very important for the following simulation in order to assess the potential costs savings with a more centralised European supervisory system. The European banking market as a whole is of course far more heterogeneous than any national banking market.
Moreover, we include non-performing loans (NPL) as an indication for the soundness of the banking market. A more fragile banking market is expected to be more costly to supervise. However, there may be a problem of causality since the quality of supervision, and hence also the supervisory cost, should have an effect on the non-performing loans ratio.
Features of the supervisory system:
We also include control variables characterising the supervisory system. Supervisory cost may depend on the number of supervisory authorities. Therefore, we include a dummy variable taking a value of one if there exists more than one bank supervisory authority (MULTI). Moreover, dummy variables are included that indicate whether the central bank is involved in bank supervision (CB), and whether there exists explicit deposit insurance (DI).
Other control variables:
Finally we include variables representing the development of the economy and regional contexts, namely GDP per capita (GDPCAP) and regional dummies for OECD, EU15, EWU, and EU25 countries.
Our database comprises 113 countries with data for the years 1999 and 2002 giving us a maximum of 226 observations.
We estimate a pooled linear regression model of the general form. In other words, we assume that the intercept, the slope coefficients, and the error variances are homogeneous, i.e. constant across countries and time. This is reasonable because of the following: First, we control explicitly for a multitude of factors measuring heterogeneity. Moreover, since our data set comprises only two years and this even not for all countries, estimation of a fixed effects model as well as a random effects model would leave us with very few degrees of freedom. With respect to structural changes over time, we apply a Chow test to several different model specifications. The result is that coefficients of the model estimated with only 2002 data do not significantly differ to the coefficients of the model estimated with 1999 data.
Estimation of the Cost Function
We estimate several specifications with either the number of bank supervisors (STAFF) or the supervisory budget (BUDGET) as the proxy for supervisory cost, i.e. the dependant variable.
Estimations with STAFF as the supervisory cost variable Tables 1, 2 , 3, and 4 report the results for the regressions with STAFF as the dependant variable and ASSETS, DEPOSITS, CLAIMS, and BANKS as the supervisory output variable, respectively. In addition to the supervisory output variable we included in all regressions (i) the variable HOMOGEN; (ii) a measure of the concentration of the banking market (CONCA in combination with ASSETS, CLAIMS, and BANKS; CONCD in combination with DEPOSITS, CLAIMS, and BANKS; and DRATES in combination with all supervisory output variables); (iii) GDP per capita (GDPCAP); and (iv) a constant.
-insert Tables 1, 2 , and 3 about here -
The regressions with ASSETS, DEPOSITS, and CLAIMS as the proxy for supervisory output give very similar results. The coefficient associated with supervisory output is significantly positive and less than one in all specifications. In the case of ASSETS the coefficient takes values of around 0.50/0.51; in the case of DEPOSITS of around 0.49; and in the case of CLAIMS between 0.42 and 0.46. This, indicates that a one percent rise in supervisory output increases supervisory staff by some 0.5 percent. In other words there are increasing economies of scale, which promise cost savings when moving towards a more centralised supervisory framework in the EU.
The constructed homogeneity variable is, as expected, significantly negative. The more homogeneous the banking market, the lower is the number of bank supervisors. To put it differently, more heterogeneous banking markets are more costly to supervise.
The coefficient associated with the concentration in the banking sector (CONCA and CONCD) is in all specifications negative and in most of the cases significant. In particular in the regressions with DEPOSITS and CLAIMS as the supervisory output variables the concentration measures are highly significant. These results confirm the hypothesis that higher concentrated banking markets require fewer supervisory staff since they are less costly to supervise.
Using the interest rate spread (DRATES) as an indirect measure of the concentration in the banking sector the coefficient turns out to be not significant (equations (7), (8), and (9)). The insignificant coefficient is positive which is in contrast to expectations, since a large interest rate spread should indicate higher concentration.
The non-performing loan ratio as a control variable for the soundness of the banking system does not significantly effect supervisory staff size in most regressions. The coefficient is significantly positive only in a few specifications (equation (6) in Table 1 and 2, respectively). A higher non-performing loans ratio is associated with higher supervisory staff which means that a more fragile banking system causes higher supervisory cost. However, there may be a problem of causality since supervisory staff may influence non-performing loans. We therefore exclude NPL from most of the regressions, which is also reasonable since the coefficient is mostly insignificant anyway.
We include three variables controlling for the structure of the supervisory system: a dummy variable indicating whether there are multiple bank supervisors (MULTI), the central bank is involved in banking supervision (CB), and there is explicit deposit insurance (DI), respectively. MULTI is statistically not significant. Also the coefficient doesn't even take the expected sign. It usually is negative, indicating that countries with more than one bank supervisory authority have fewer bank supervisors. The dummy variable CB is significantly positive in some specifications. Countries where the central bank is involved in bank supervision have ceteris paribus higher supervisory staff. Moreover, the dummy DI is positive and highly significant in all regressions. The existence of explicit deposit insurance is associated with higher supervisory staff. This is reasonable since deposit insurance may cause moral hazard behaviour of banks resulting in higher supervisory cost.
As a macroeconomic control variable we include GDP per capita which turns out to be highly significant with a negative sign. Richer countries employ ceteris paribus fewer staff to supervise the banking system. One reason for that may be lower efficiency and cheaper labour costs in poorer countries.
In addition, we include several regional dummies indicating whether a country belongs to the OECD, the EU15, the EWU, and the EU25, respectively. None of these dummy variables turns out to be significant. The reason for that may be that we control for country differences by including GDP per capita. The results of these regressions are therefore not reported.
Basically the same results are found when using the number of banks (BANKS) as a proxy for supervisory output instead of ASSETS, DEPOSITS, and CLAIMS (see Table 4 ).
-insert Table 4 about hereMost importantly the economies of scale hypothesis is supported. Moreover, the concentration measures (in particular CONCD) are significantly negative; and also the deposit insurance dummy is highly significant with a positive sign. However, HOMOGEN and GDPCAP are mostly not significant, although taking the expected sign.
Overall, the R-squares of these regressions are relatively low (between 0.55 and 0.57) as compared to the regressions with ASSETS, DEPOSITS, and CLAIMS as the output variable where R-squares usually range between 0.65 and 0.71.
Estimations with BUDGET as the supervisory cost variable
In addition to the regressions with STAFF as the proxy for supervisory cost we run several specifications using the total budget of supervisory authorities (BUDGET) as the dependant variable.
-insert Table 5 about hereWith respect to our main explanatory variable, the supervisory output, the same results emerge: an increase in supervisory output by one percent results in an increase in supervisory budget by less than one percent. In other words, the economies of scale hypothesis is endorsed.
The concentration variables are mostly significantly negative, confirming that a more concentrated banking market causes lower supervisory cost. As opposed to the STAFF-regressions DRATES, the interest rates spread, is significant and positive. This, doesn't go with DRATES as a proxy for the banking market concentration, since one would expect a negative sign (higher interest rate spread indicating higher concentration). However, DRATES may rather measure efficiency of the banking market. In this case a negative sign would indicate that more efficient banking markets are associated with lower supervisory cost.
Most of the other control variables, in particular HOMOGEN and GDPCAP are not significant and/or do not have the expected sign.
Due to lack of data for bank supervisory budgets the number of observations is relatively low (between 80 and 90). Besides, the regressions exhibit relatively low R-squares. Therefore, we rely in the next step of the analysis on the estimations with STAFF as the supervisory cost variable.
Prediction of Potential Cost Savings
We use the regression results from the preceding section to identify the potential cost savings for the EU from a move towards a cost-efficient supervisory system. To this end, we assume that we would have a supervisory system where all economies of scale would be realised for the whole of the EU.
By inserting the values of the explanatory variables for the whole of the EU in the estimated cost function, we obtain predictions. Using supervisory staff as the proxy for the supervisory cost, we obtain a prediction of the staff size that would be necessary to supervise the European banking market in a cost-efficient European supervisory system. The potential staff saving is then calculated by subtracting this predicted EU staff size from the actual EU staff level.
Based on overall fit and plausibility we use the following estimation equations for the predictions: With ASSETS as the supervisory output variable we use specifications (3) and (4) from Table 1 ; with DEPOSITS specifications (3) and (4) from Table 2 ; and with CLAIMS specifications (2), (3), (5), and (6) from Table 3 . We do not use estimation results with BANKS as the supervisory output variable for making predictions.
With respect to EU values of the explanatory variables the following applies (see Table A4 in the Appendix for summary statistics): We use 2002 data. For ASSETS, DEPOSITS, and CLAIMS we use the sum of the national values; for GDPCAP the weighted EU average. Moreover, we assume that at the European level the ECB would not be involved in banking supervision (CB takes the value 0); and that -as in all EU countries -there would be explicit deposit insurance (DI takes the value 1).
No data for the whole EU is available for the variables HOMOGEN, CONCA and CONCD. Taking (weighted) averages would be misleading since the EU banking market as a whole is most likely more heterogeneous and less concentrated than any single national market. Therefore, we differentiate scenarios based on different assumptions with respect to the homogeneity and the concentration of the EU banking market. We assume that HOMOGEN takes the values 0.45 (the weighted EU average), 0.33, and 0.1, respectively. Recall that lower values indicate a more heterogeneous market. According to the construction of this variable (cf. Table A1 ) the lowest possible value would be 0.33. However, it is reasonable to assume a lower value for the EU banking market as a whole since differences between national markets increase heterogeneity at the EU level.
Moreover, we assume that the concentration variable CONCA/CONCD takes values of 40.69/38.19 (the weighted EU average), 20, and 10, respectively. These assumptions result in nine different scenarios for the prediction of the EU staff size. -insert Table 6 about hereNot surprisingly, the predicted EU staff size depends heavily on the assumptions regarding the homogeneity and the concentration of the EU banking market. The more heterogeneous and the less concentrated the banking market, the higher predicted staff size, and thus the lower potential staff savings.
Assuming that the variables HOMOGEN and CONCA/COND take the average value of the EU countries (scenario 1), results in predicted EU staff size that lies between 657 and 917 persons, or staff savings of between 75 and 83 percent. Of course these numbers are anything but realistic. The reason for that are the assumptions that the EU banking market as a whole exhibits the same level of homogeneity and concentration as the average national EU market. Clearly, this is not reasonable.
More reasonable is to assume lower levels of homogeneity and concentration which also lowers the potential staff savings. For instance, the scenario 7 assumes HOMOGEN to be 0.1 and CONCA/CONC to be 20. National differences will cause the EU banking market to be always more heterogeneous than any national banking market and, therefore, make its supervision a rather complex undertaking. Thus, a value for the variable HOMOGEN significantly lower than the minimum of 0.44 in the EU sample is justified. With respect to concentration, it seems plausible that a future EU banking market will see some truly European (or even global) players, which account for a significant share of the market. Thus, assuming a value of 20 for the variable CONCA/CONCD, i.e. a market share of 20 percent of the top 5 banks, seems to be reasonable (at least in the foreseeable future). For comparison, in Germany (the least concentrated market in the EU) CONCA is 20 and CONCD is 21.
For instance, in the plausible scenario 7 predicted EU staff size lies between 2410 and 3303 depending on the specification of the underlying estimation equation. This corresponds to a potential staff saving of between 12 and 36 percent. In the case of the specification (3) with ASSETS as the output variable (first column in Table 6 ) which is the specification with the best overall fit, EU staff size is predicted to be 3188. 4 This corresponds to a saving in staff and, hence, institutional costs of some 15 percent.
Conclusions
Against the background of the increasing integration of financial markets in the EU, the persisting fragmentation of financial supervision causes additional supervisory cost. These include institutional costs, firm's compliance costs, and opportunity costs. The aim of this paper is to assess these costs of supervisory fragmentation and, as a consequence, the extent of potential cost savings with a cost-efficient European supervisory system.
In a first step we estimate supervisory cost functions employing a large crosscountry database. The results clearly indicate that there exists increasing economies of scale in banking supervision. An increase in supervisory output (measured by the size of the banking market) by one percent, causes institutional supervisory cost (measured by supervisory staff) to rise by only some 0.5 percent.
In a second step, we predict the staff size of a cost-efficient European supervisory system assuming that all economies of scale could be realised for the whole of the EU. In a plausible scenario the resulting savings would amount to a reduction of EU supervisory staff and, hence, of institutional supervisory cost of some 15 percent.
Taking predictions one step further, one can generalise the results obtained for the institutional costs to the other types of supervisory cost. There is a strong link between the institutional costs, for which we quantified cost savings and the costs of compliance that can be attributed to the regulated firms. Institutional costs are born by the regulated industry through fees, which constitute direct compliance costs. Thus, a reduction in institutional costs on the one hand, means a reduction in the firm's direct compliance costs on the other. Besides, since supervisory agencies demand information which financial companies have to supply, overall compliance costs at the firm level should rise with the size and the budget of the supervisory agency.
5 Thus, even if the predicted savings in supervisory staff appear to be modest in absolute terms it hints to much higher cost savings in the economy as a whole. Overall, the analysis in this paper provides clear empirical evidence for the existence of economies of scale in financial supervision.
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